
A wide varfety of the mechanical properties of materials are 

affected by the presence of gaseous environments. Active gaseous 

envirolmrents can s ign i f i can t ly  redxe the d u c t i l i t y  and s t rength at fracture 

*c of materials ranging from glass thmugh ceramics t o  meta l  s ing le  c rys t a l s  1 9 6 .  

The understanding of such ef fec ts  i s  fundamentally i m p o r t a t  and of pTactical  

i n t e r e s t  i n  applications such as t f .m  se lec t ion  of materials f o r  space vehicles  

where components are exposed t o  3aq:e changes i n  temperature and pressure.  

The influence of an active gas  on a material under s t r e s s  i s  

generally attributed192J394 t o  s o q h i o n  of the gas at the t i p s  of cracks 

which are produced e i t h e r  by the dEf'ormation or  by the method of forming the 

material. This sorption of gas at the t i p  of cracks wakens the material 

and enhances the rate of crack prolagation. It has been pointea out 2 , 
h m m r ,  t ha t  the influence of an x t i v e  gas is hard t o  exp lan  because 

even at low gas pressures the high molecular speed suggests that gas molecules 

can reach and saturate the f r e sh ly  Exposed material a t  the crack t i p  in 

r e l a t i v e l y  short  times, i . e . ,  far zkLorter tims than those involved i n  the 

application of stress t o  the rna+Arid. 

My purpose here is t o  s h w  that tne average molecular veloci ty  

when used i n  this manner is not -al~,-~,ys the best indicat ion of the t i m e  for 

, molecules t o  reach the crack t i p ,  since this time is determined by the crack 

. * This work has b e e n p p p o r t e d  by NLtional Aeronautics and Space Administration 
under Contract No. NASr-lU. ) * 
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geocdtry 3r.d t h e  type Gf gas f l o w  jt the gas p r e s s ~ r c  concernled, l.e., 

whether the f l o w  i s  viscous, free-fiolecular o r  in the  t r z : ; s i t i o f i  rszge. 

nL Lila ap>;rGXha+& li?Lts t: the ; ? r e s s ~ ~  r e g i n c s ,  ; n  h ? l i C h  tk,e 

d i f f e ren t  t*v;>es of gas f low occur,  are giver, 5 by the b u d s e n  rumber ,  i.e., 

the r a t i o  of the msm free pa5h of tha gas iriolecules i n  a ch.ir..:ol ar.d t h e  

cha rac t e r i s t i c  dinension of the c h x n e i ,  a, such as 1:s &meter .  The 

cyacks prodliireci s t a t i c  fa t igue  L . 
ilne of the i?lportant par3neters I n  determining the ini”>,er,ce 2: 

an sc t lve  gas on the mchanical prl;c?ties of a material  cor,t,aining a 

s m d l  surface cyack is the time f o r  ‘,he fomat ior ,  of a uninolecular layer 
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